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DETAILED ACTION 

1. Claims 1, 3, 5-9, 1 1-16, 18-21, and 23-31 have been considered. Claim 16 has been 
amended as per Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment as filed 17 January 2006. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 9, 16, 21, and 29 are rejected under 35 U.S.C. 102(b) as being taught by 
Edgington et al, U.S. Patent Number 5,530,804. 

5. Referring to claim 9, Edgington has taught a method of providing instructions to a 
processor, the method comprising: 

a. Loading a plurality of instructions into an emulation instruction register from a 
test interface (Edgington column 1, line 63 to column 2, line 10; column 3, lines 
4-16; column 4, lines 40-50; column 5, lines 25-29; column 6, lines 4-25; column 
10, line 59 to column 11, line 11; Figure 1 ; Figure 2; Figure 5; and Figure 6). In 
regards to Edgington, when the processor is in debug/test/emulator mode, all 
registers in the processor are used for the emulations instructions and data, so they 
are emulation registers. 
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b. Receiving a run-test idle state signal (Edgington column 3, lines 4-29), the run- 
test idle state signal indicating entry of the test interface into a run-test idle state 
(Edgington column 3, lines 4-29); 

c. Providing the plurality of instructions to the processor in response to the receipt of 
the run-test idle state signal (Edgington column 1, line 63 to column 2, line 10; 
column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); and 

d. Processing the plurality of instructions without receiving another run-test idle 
state signal (Edgington column 3, lines 4-29). 

6. Referring to claim 16, Edgington has taught a processor comprising: 

a. A test interface (Edgington column 1, line 63 to column 2, line 10; column 3, 
lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); 

b. An emulation instruction register adapted to store a plurality of emulation 
instructions received from the test interface (Edgington column 1 , line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; column 5, lines 
25-29; column 6, lines 4-25; column 1, line 59 to column 11, line 1 1; Figure 1; 
Figure 2; Figure 5; and Figure 6). In regards to Edgington, when the processor is 
in debug/test/emulator mode, all registers in the processor are used for the 
emulations instructions and data, so they are emulation registers. 

c. Emulation control logic adapted to supply the plurality of emulation instructions 
to a processor pipeline in response to detection of an entry of the test interface 
into a run-test idle state (Edgington column 1, line 63 to column 2, line 10; 
column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); and 
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d. A decoder to receive the plurality of instructions for processing (Edgington 
column 3, lines 4-29). 
7. Referring to claim 21, Edgington has taught an apparatus, including operating 
instructions residing on a machine-readable storage medium, for use in a device to handle a 
plurality of emulation instructions, the operating instructions causing the device to: 

a. Load the plurality of emulation instructions into a single emulation instruction 
register (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; 
column 4, lines 40-50; column 5, lines 25-29; column 6, lines 4-25; column 1, line 
59 to column 11, line 11; Figure 1; Figure 2; Figure 5; and Figure 6). In regards 
to Edgington, when the processor is in debug/test/emulator mode, all registers in 
the processor are used for the emulations instructions and data, so they are 
emulation registers. 

b. Have a test interface enter a run-test idle state (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and 
Figure 2); 

c. Provide the plurality of emulation instructions to a processor in response to entry 
of the test interface into the run-test idle state (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and 
Figure 2); and 

d. Process the plurality of emulation instructions (Edgington column 3, lines 4-29). 
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8. Referring to claim 29, Edgington has taught an in-circuit emulator to monitor operations 
of the processor (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; column 
4, lines 40-50; Figure 1; and Figure 2). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1, 3, 5-8, 25, and 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakano, U.S. Patent Number 5,774,737 (herein referred to as Nakano) in view of Edgington 
et al, U.S. Patent Number 5,530,804 (herein referred to as Edgington). 

1 1 . Referring to claim 1, Nakano has taught a method comprising: 

a. Loading the plurality of instructions into an instruction register (Nakano column 
5, lines 25-29; column 6, lines 4-25; Figure 1; and Figure 2); 

b. Receiving a plurality of instructions from the instruction register (Nakano column 
5, lines 30-43; column 6, lines 4-25; column 7, lines 54-63; Figure 1; and Figure 
2); 

c. Determining a validity of a first instruction of the plurality of instructions by 
reading width bits in the first instruction (Nakano column 2, lines 37-40 and 63- 
65; column 9, lines 1 1-23; column 10, line 57 to column 11, line2; Figure 2; and 
Figure 5), the width bits which are read defining the validity and size of the first 
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instruction (Nakano column 2, lines 37-40 and 63-65; column 9, lines 1 1-23; 
column 10, line 57 to column 11, line2; Figure 2; and Figure 5); 

d. Providing the first instruction to a decoder of the processor if the first instruction 
is valid (Nakano column 5, lines 30-43; column 6, lines 4-25; column 7, lines 54- 
63; Figure 1 ; and Figure 2); 

e. Without receiving a run-test idle state signal, determining validity of a second 
instruction of the plurality of instructions by reading width bits in the second 
instruction (Nakano column 2, lines 37-40 and 63-65; column 9, lines 1 1-23; 
column 10, line 57 to column 11, line2; Figure 2; and Figure 5), the width bits 
which are read defining the validity and size of the second instruction (Nakano 
column 2, lines 37-40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to 
column 1 1, line2; Figure 2; and Figure 5); and 

f. Providing the second instruction to the decoder if the second instruction is valid 
(Nakano column 5, lines 30-43; column 6, lines 4-25; column 7, lines 54-63; 
Figure 1; and Figure 2). 

12. Nakano has not taught receiving a plurality of instructions from a test interface and 
emulation registers. Edgington has taught receiving a plurality of instructions from a test 
interface (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; column 4, 
lines 40-50; Figure 1; and Figure 2) and emulation registers (Edgington column 1, line 63 to 
column 2, line 10). In regards to Edgington, when the processor is in debug/test/emulator mode, 
all registers in the processor are used for the emulations instructions and data, so they are 
emulation registers. A person of ordinary skill in the art at the time the invention was made 
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would have recognized, and as taught by Edgington, allows for the system to be debugged and 
tested while not influencing normal operational state of the processor and at full operating clock 
frequency of the system (Edgington column 1, line 15-27 and column 3, line 4-16). Therefore it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the debug/test/emulator mode of Edgington in the device of Nakano to test 
and debug the system while maintaining the current user operating state and at the system's full 
clock speed. 

13. Referring to claim 3, Nakano in view of Edgington has taught storing the plurality of 
instructions in the emulation instruction register in subsequent clock cycles (Nakano column 5, 
lines 17-43; column 8, line 66 to column 9, line 9; Figure 1; and Figure 4). 

14. Referring to claim 5. Nakano in view of Edgington has taught loading the plurality of 
instructions in parallel into the emulation instruction register (Nakano column 13, lines 53-67 
and Figure 15). 

15. Referring to claim 6, Nakano in view of Edgington has taught providing the second 
instruction to the decoder after the first instruction is completed (Nakano column 5, lines 17-43; 
column 6, lines 4-25; column 7, lines 54-63; column 8, line 66 to column 9, line 9; Figure 1; 
Figure 4; and Figure 2). 

1 6. Referring to claim 7, Nakano in view of Edgington has taught providing the plurality of 
instructions to the decoder after a first run-test idle state without entering into a second run-test 
idle state (Edgington column 3, lines 4-29). 
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17. Referring to claim 8, Nakano in view of Edgington has taught providing the first and 
second instructions to a digital signal processor (Nakano column 5, line 44 to column 6, line 3 
and Figure 1). 

18. Referring to claim 25, Nakano in view of Edgington has taught wherein a pre-determined 
set of width bits indicates an instruction is invalid (Nakano column 2, lines 37-40 and 63-65; 
column 9 5 lines 1 1-23; column 10, line 57 to column 11, line2; Figure 2; and Figure 5). 

19. Referring to claim 30, Nakano in view of Edgington has taught executing at least one of 
the plurality of instructions to monitor operation of the processor (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2). 

20. Referring to claim 31, Nakano in view of Edgington has taught performing a debugging 
operation using the first and second instructions (Edgington column 1, line 63 to column 2, line 
10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2). 

21. Claims 1 1-15, 18-20, 23, 26, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edgington, as applied to claims 9, 16, and 21 above, in view of Nakano, U.S. 
Patent Number 5,774,737 (herein referred to as Nakano). Edgington has not taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
claims 11, 18, and 23). 

b. Aborting processing of any invalid instructions and loading a next instruction into 
the emulation instruction register (Applicant's claims 12 and 18). 

c. Loading a next instruction into the emulation instruction register if a no-operation 
instruction is loaded (Applicant's claims 13 and 19). 
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d. Providing the plurality of instructions to the processor a plurality of times without 
reloading the instruction register (Applicant's claim 14). 

e. Providing the plurality of instructions to a digital signal processor (Applicant's 
claims 15 and 20). 

f. Wherein the emulation instruction register comprises first and second registers 
(Applicant's claim 26). 

g. A multiplexer to select between an instruction for the plurality of instructions to 
send to the processor pipeline (Applicant's claim 28). 

22. Nakano has taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
claims 11,18, and 23) (Nakano column 2, lines 37-40 and 63-65; column 9, lines 

1 1-23; column 10, line 57 to column 11, line2; Figure 2; and Figure 5). 

b. Aborting processing of any invalid instructions and loading a next instruction into 
the emulation instruction register (Applicant's claims 12 and 18) (Nakano column 
2, lines 37-40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to column 11, 
line2; Figure 2; and Figure 5). 

c. Loading a next instruction into the emulation instruction register if a no-operation 
instruction is loaded (Applicant's claims 13 and 19) (Nakano column 2, lines 37- 
40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to column 11, line2; 
Figure 2; and Figure 5). 
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d. Providing the plurality of instructions to the processor a plurality of times without 
reloading the instruction register (Applicant's claim 14) (Nakano column 2, lines 
37-40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to column 1 1, line2; 
Figure 2; and Figure 5). 

e. Providing the plurality of instructions to a digital signal processor (Applicant's 
claims 15 and 20) (Nakano column 5, line 44 to column 6, line 3 and Figure 1). 

f. Wherein the emulation instruction register comprises first and second registers 
(Applicant's claim 26) (Nakano column 5, lines 25-29; column 6, lines 4-25; 
Figure 1 ; and Figure 2). 

g. A multiplexer to select between an instruction for the plurality of instructions to 
send to the processor pipeline (Applicant's claim 28) (Nakano column 7, lines 38- 
53 and Figure 2). 

23. A person of ordinary skill in the art at the time the invention was made would have 
recognized, and as taught by Nakano, that the VLI W system uses instruction memories more 
effectively, executes more instructions simultaneously, and has compatible with programs for 
conventional processors (Nakano column 1, line 63 to column 2, lines 11). Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was made to 
incorporate the VLIW system of Nakano in the device of Edgington to improve memory usage, 
instruction execution, and compatibility. 

24. Claims 24 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakano 
in view of Edgington, as applied to claims 1 and 16 above, in view of Deao et al., U.S. Patent 
Number 5,970,241 (herein referred to as Deao). Nakano in view of Edgington has taught 
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scanning instructions from an in-circuit emulator (ICE) to the test interface (Applicant's claim 
24) (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; column 4 5 lines 40- 
50; Figure 1 ; and Figure 2). Nakano in view of Edgington has not taught the test interface 
comprising a Joint Test Action Group (JTAG) interface (Applicant's claim 24) and wherein the 
emulation control logic comprises a state machine (Applicant's claim 27). Deao has taught the 
test interface comprising a Joint Test Action Group (JTAG) interface (Applicant's claim 24) 
(Deao column 4, lines 11-18) and wherein the emulation control logic comprises a state machine 
(Applicant's claim 27) (Deao column 37, lines 39-53 and Figure 22). A person of ordinary skill 
in the art at the time the invention was made would have recognized that the JTAG test interface 
is an IEEE standard test interface and streamlines the testing scheme. Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention as made to 
incorporate the JTAG test interface of Deao in the device of Nakano in view of Edgington to 
streamline the testing scheme and meet IEEE standards. 

Response to Arguments 

25. Applicant's arguments filed 17 January 2006 have been fully considered but they are not 
persuasive. 

26. Applicant' s argue in essence on pages 10-15 

. . .Edgington neither describes nor suggests having a test interface enter a run-test 
idle state and proving a plurality of emulation instructions to a processor in 
response to entry of a test interface into the run-test idle state. . . 

27. This has not been found persuasive. Edgington has taught in column 4, line 36 to column 
5, line 43 describes signals that indicate what state the processor is in, i.e. whether the processor 
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is in normal, debug/emulator, or other test mode. For example, Edgington in column 5, lines 8- 
10 teaches that the "test configuration" signal, pin 36, determines whether whether the processor 
is operating in debug/emulator mode or other test mode. The debug/emulation test mode of the 
device is the run-test idle state, since a test is being run and the main program has been halted, 
i.e. the main program is idle. In the debug/emulation mode, Edgington teaches that twenty-eight 
commands are used in column 6, lines 1 to column 7, line 37. Applicants' arguments seem to 
suggest that there is a more specific meaning to the term "run-test idle state". However, the 
Examiner could not locate an explicit definition to the aspect in the specification nor locate 
specifics to as to this state in the claim language. In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it is noted that the features upon 
which applicant relies (i.e., a specific meaning behind "run-test idle state") are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, limitations 
from the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). The Examiner encourages Applicants' and Applicants' 
representatives to contact her regarding this matter to at least clarify the meaning of "run-test idle 
state". 

28. Applicants' argue in essence on pages 15-16 

Nakano's instruction word length rewrite instructions thus do not define the 
validity and the size of the instruction in which they are found. . .Instead, 
Nakano's instruction word length rewrite instructions allow subsequent 
instructions to be handled using the rewritten word length. 
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29. This has not been found persuasive. The Examiner cited the VLIW-instruction word 
length rewrite instruction to illustrate that, in order for a VLIW instruction to be valid, it must 
match the length stored in the word length register. Edgington states column 2, line 66 to 
column 3, line 2; column 3, line 64 to column 4, line 29; and column 8, lines 47-59 that when 
instructions do not match the size established in the word length register, i.e. the validity of the 
entire VLIW instruction is checked and found to be too big or too small, the instruction must 
somehow be made to fit the VLIW size before being sent to the decoder. The current size is 
invalid, since the VLIW instruction fetched cannot be sent to the decoder as is. In Edgington' s 
case, when the VLIW instruction is too small, NOPs are inserted (Edgington column 8, lines 46- 
59). When the VLIW instruction is too big, the VLIW is split into multiple smaller recognized 
valid sizes and executed (Edgington column 3, line 64 to column 4, line 29). 

Conclusion 

30. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

31. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5 :00pm. 

33. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

34. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 
30 March 2006 



